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Ehlers-Danlos syndrome (EDS) is a rare, variably
inherited disorder affecting connective tissue. It was
initially described in the first decade of the century by
Ehlers1 and Danlos,2 who observed the classic triad of
skin hyperelasticity, joint hypermobility, and increased
skin fragility. There are now more than 10 forms of
this heterogenous condition described. The vascular
system is affected specifically in EDS type IV, which
was first described by Barabas3 in 1967. It accounts for
4% of all cases of this rare condition.4 Patients are sus-
ceptible to both aneurysm formation and spontaneous
rupture of nonaneurysmal vessels resulting from
extreme vessel fragility. The surgical management of
these patients is extremely hazardous, with a high mor-
tality rate reported for operative intervention.
Here we report our experience with the success-
ful elective exclusion of a celiac artery aneurysm in a
patient with EDS type IV. To our knowledge, this
has not been described previously in the English sur-
gical literature. In addition, we present a review of
the visceral aneurysms described in EDS type IV.
CASE REPORT
A 40-year-old Danish man with known EDS type IV
went to his local hospital 4 months before referral to our
institution with a vague history of upper abdominal dis-
comfort that had subsequently resolved. The diagnosis of
EDS had been previously made years ago. The patient
described his tendency to bruise easily, and he had hyper-
mobility limited to the joints of the fingers. There was also
a very strong family history: his father had died at the age
of 42 years from a ruptured abdominal aortic aneurysm,
and his 48-year-old brother had died suddenly 6 months
previously of a massive spontaneous hemorrhage from the
left renal artery. This latter event had led to the patient
seeking advice on treatment.
Arteriography of the supra-aortic, aortic, visceral, and
lower limb vessels was performed at the referring hospital
and showed a 3.5-cm aneurysm of the celiac trunk one
centimeter from its origin from the abdominal aorta (Fig
1) . No other aneurysms were detected elsewhere in the
arterial tree, and all three visceral arteries were patent.
The patient was asymptomatic, although marked
bruising was noted at the site of arterial cannulation per-
formed at the time of arteriography. There was no evi-
dence of increased skin elasticity or joint hypermobility.
During the operation, the abdomen was entered by
means of a standard midline laparotomy. The supraceliac
abdominal aorta was exposed through the lesser sac, and
the celiac aneurysm and its branches were dissected.
Seven-millimeter circumferential Teflon felt cuffs were
held in place with Prolene sutures to protect the arteries
from the silk ties, which then ligated the common hepat-
ic, splenic and left gastric arteries (Fig 2). For 30 minutes,
close monitoring of the upper bowel, stomach, and liver,
both through observation and serial arterial blood gas
measurements, failed to indicate any evidence of gut or
visceral ischemia, and a sufficient collateral supply was pre-
sumed to be present. A side-biting clamp was applied to
the aorta, and the origin of the celiac artery was oversewn
with Teflon-buttressed Prolene sutures placed from with-
in the aneurysm sac. The common hepatic, splenic, and
left gastric arteries were then divided (Fig 3). The
abdomen was closed with standard techniques.
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Throughout the procedure there was constant oozing
due to the extreme fragility of the vessels, and diathermy
was used liberally to ensure hemostasis. Central venous
access was avoided, and four 14-gauge peripheral venous
lines and one arterial line were sited. The perioperative
blood loss was estimated at 2.5 L, and the patient received
a transfusion of 6 units of whole blood and 4 L of colloid.
Clotting and hematocrit were monitored with serial acti-
vated clotting times and full blood count measurements.
Platelets and coagulation factor replacement were not
required. Heparin was not administered before arterial
clamping.
Postoperatively, the patient made an uneventful recov-
ery without any bleeding episodes and was discharged on
the tenth postoperative day. On routine follow-up at 6
months the patient had no evidence of mesenteric
ischemia. He had no symptoms of diarrhea or malabsorp-
tion. The laparotomy wound and peripheral vascular
access sites had healed. Serial CAT scanning will monitor
the future progress of his EDS type IV.
DISCUSSION
Five percent of all intra-abdominal aneurysms
affect the visceral arteries. Of these only 4% affect the
celiac artery. Most are found in the splenic, renal, and
hepatic arteries. Celiac artery aneurysms are usually
Fig 1. Arteriogram of celiac artery aneurysm.
Fig 2. Celiac artery aneurysm with Teflon buttresses held
by Prolene sutures and reinforced with silk ties on the
common hepatic, splenic, and left gastric arteries.
Fig 3. Celiac artery aneurysm with the common hepatic,
splenic, and left gastric arteries divided.
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Visceral aneurysms in EDS type IV
Mode of Additional 
Year/author Aneurysmal vessel presentation Operation Survived? information
1967/Bannerman
1985/Sheiner
1986/Nosher
1987/Luscher
1990/Cremers
1994/Mattar
1995/De Wazieres
1998/Parfitt
EDS, Ehlers-Danlos syndrome.
Autopsy finding:
radial/post. tib-
ial aneurysms
Renal/celiac axis
artery aneurysm
Aortic graft for
abdominal aortic
aneurysm
Incidental
iliac/celiac
aneurysms
Aortic graft for
abdominal aortic
aneurysm
Autopsy findings
No
Ligation of heptic artery
Excision of splenic artery
Arteriographic embolization
with Gianturco coils
Medical treatment of hyper-
tension
Ligation of superior mesen-
teric artery
Ligation of one renal artery
with nephrectomy
Ligation
No
?
Ligation
Abdominal
pain
Acute bleed
Acute bleed
Asymptomatic
–elevated
bilirubin
Hypertension
Asymptomatic 
Abdominal/
back pain
Acute bleed
Acute bleed
Asymptomatic
Asymptomatic 
Splenic artery
Hepatic artery
Splenic artery
Hepatic artery
Bilateral renal
arteries
Superior mesen-
teric artery 
Bilateral renal
artery and aor-
tic aneurysm
Pancreaticoduo-
denal
Celiac/mesenteric
artery
Renal/splenic and
hepatic artery
Celiac artery
asymptomatic and are rarely diagnosed clinically. They
are almost always diagnosed on ultrasound scanning
and confirmed by computerized tomography and/or
arteriography.5 Ten percent to 20% of visceral
aneurysms will rupture spontaneously with an estimat-
ed mortality rate between 20% and 70% depending on
the site of the aneurysm.6 This mortality rate is prob-
ably even higher in patients with EDS type IV.
The connective tissue defect present in all cases of
EDS type IV is a reduction or absence of type III col-
lagen.7 This constitutes approximately one third of the
collagen within the tunica media of large elastic arter-
ies; it is required for arterial tensile strength and has a
role in preventing excessive arterial distension.8
The diagnosis of EDS type IV is difficult to make
on clinical examination because it is characterized by
its subtle clinical manifestations. Joint hypermobility
is limited to the fingers, and a lack of skin hyperelas-
ticity is typical. The diagnosis is made on the basis of
family history, the clinical findings, and a tendency
to bruise easily. If these are absent, the diagnosis of
EDS type IV is unlikely.9 Recently, fibroblast culture
techniques have aided the diagnosis of this 
condition.10
Specific surgical principles and guidelines have
been described for operating on EDS type IV
aneurysms.11,12 These include the use of
Teflon/Dacron graft slings to buttress suture lines
and the use of soft-jawed or shodded vascular
clamps. Repair should be directed at ligation of the
aneurysmal artery in the first instance with bypass
grafting only attempted if the resulting degree of
ischemia requires revascularization. Anastomoses
seldom hold even when fashioned with buttressed
sutures. False aneurysm formation is a likely compli-
cation. Attempts at bypass grafting with vein13 or
prosthetic material14 are fraught with danger
because of the friability of the native vessels. For
splenic and renal artery aneurysms, ligation with the
sacrifice of the spleen or kidney can be lifesaving.15
Surgical wounds are at risk of dehiscence, and it is
recommended that skin sutures should remain in
place longer than normal. A mortality rate of 50%16
has been described for patients with EDS type IV
with vascular complications.
In addition to this case report, there are nine
published cases of visceral artery aneurysms in
patients with EDS type IV (Table).17-23 Of these
No
No
Yes
Yes
Yes
Yes
No
Yes
nine cases, two occurred in isolation, whereas the
remainder occurred in association with other arteri-
al aneurysms, visceral or otherwise. The aneurysms
were asymptomatic in three cases, and they were
seen with acute hemorrhagic episodes in another
three. There was abdominal pain in two instances,
and one case was associated with hypertension. The
management was surgical in four patients and non-
operative in two. Aneurysms were found at autopsy
in two patients, and management was not discussed
in the other patient. The mortality rate was 30% in
the 10 cases, but in general, the rate is likely to be
far higher because of the unrecognized cases of EDS
type IV. The five reported cases of surgery, including
ours, involved ligation of the aneurysm without the
need for, or attempt at, distal reconstruction, thus
avoiding the need for anastomoses.
The successful arteriographic embolization of a
hepatic artery aneurysm addresses the important
question of arteriography in these patients.
Arteriography had already been performed on our
patient before his referral. A major complication rate
of 22% and a mortality rate of more than 5% have
been reported for arteriography in patients with
EDS type IV so that spiral CAT scanning or mag-
netic resonance imaging angiography are preferable
investigations.24
A policy of noninvasive investigation should be
considered where possible. Embolization would be
an alternative approach, but this was rejected on the
grounds of the anatomic site of the aneurysm.
Blocking the three arteries arising from the
aneurysm and also the orifice of the aneurysm was
considered technically difficult with a risk of distal
embolization. Furthermore, if mesenteric ischemia
had ensued, revascularization would not have been
an option.
CONCLUSION
To our knowledge, the case described here is the
first successful surgical treatment of a celiac artery
aneurysm in a patient with EDS type IV. The proce-
dure involved ligation of the aneurysm without the
need for revascularization. Vascular surgeons must
consider the possibility of visceral aneurysms in EDS
type IV should they encounter a patient with this
rare condition. Successful surgical treatment can be
achieved.
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